JP-B-3067932 



1/4 s< — v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The resin constituent containing the mixture which consists of a thermal-expansion 
nature microcapsule and thermal-expansion nature microcapsule foam. 

[Claim 2] The lightweight-ized resin constituent according to claim 1 with which the particle size 
of thermal-expansion nature microcapsule foam is [ the particle size of a thermal-expansion 
nature microcapsule ] 5 micrometers to 1000 micrometers in 2 to 200 micrometers, and the 
latter has one 70 times [ 2.5 to ] the former magnitude of this. 

[Claim 3] The lightweight-ized resin constituent according to claim 1 which contains a thermal- 
expansion nature microcapsule 25% of the weight from 0.5 % of the weight in [ all ] a resin 
constituent, and contains 1/100 to the twice of a thermal-expansion nature microcapsule for 
thermal-expansion nature microcapsule foam. 

[Claim 4] The resin constituent according to claim 1 whose resin constituent is a coating, putty, 
a sealing material, or molding. 

[Claim 5] How to prevent the contraction after heat-treatment of this resin constituent by 
blending a thermal-expansion nature microcapsule with the lightweight-ized resin constituent 
which blended thermal-expansion nature microcapsule foam with resin further. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a lightweight-ized resin constituent. 
[0002] 

[Description of the Prior Art] resin molding which blended a lightweight filler and thermal- 
expansion nature microcapsule foam into the resin constituent in recent years for lightweight- 
izing of a molding object etc. — the body and its function — a constituent, a coating, putty, a 
sealing material, etc. are used. Especially thermal-expansion nature microcapsule foam is very 
lightweight, and many applications are expected in order to use for a wallplate etc., to be hard to 
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produce a crack, to use for putty, a sealing material, etc., since there is elasticity, and to show 
comparatively good pressure resistance. However, after blending this, if thermal-expansion 
nature microcapsule foam heat-treats for example, processes [ hardening ], the volume of a 
hardened material may contract and it may be unable to maintain a predetermined configuration. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention offers the technique for preventing 
contraction of the resin constituent which blended and lightweight-ized thermal-expansion 
nature microcapsule foam. 
[0004] 

[Means for Solving the Problem] This invention relates to the shrinkproofing approach of the 
lightweight-ized hardened material characterized by blending a thermal-expansion nature 
microcapsule and thermal-expansion nature microcapsule foam with the lightweight-ized resin 
constituent and resin which blended a thermal-expansion nature microcapsule and thermal- 
expansion nature microcapsule foam with resin. 

[0005] In this invention, about 1000 micrometers of thermal-expansion nature microcapsule foam 
are about 10 to about 200-micrometer hollow particle preferably from the particle size of about 
5 micrometers. This hollow particle is obtained by heating a thermal-expansion nature 
microcapsule and making it foam. A thermal-expansion nature microcapsule can be 
conventionally manufactured by the well-known approach. Specifically, it is indicated by JP,42- 
26524, B etc. Especially the quality of the material of the thermal-expansion nature microcapsule 
used for this invention is not restrictive. What is necessary is just to select suitably based on a 
class, an application, etc. of resin to be used. Acrylonitrile, acrylamide, an acrylic acid, acrylic 
ester, a methacrylonitrile, methacrylamide, a methacrylic acid, methacrylic ester, methacrylamide, 
a vinyl chloride, a vinylidene chloride, the vinyl acetate of the husks ingredient of a typical 
thermal-expansion nature microcapsule, etc. being independent or a copolymerization object is 
illustrated, suitable cross linking agent for these, for example, divinylbenzene, and ethylene glycol 
(Pori) (**) — small quantity, in addition ** are good in methacrylate, triallyl isocyanurate (TAIC), 
trimethylolpropanetrimethacrylate (TMP), triacrylformal (TAF), etc. 

[0006] Although expansion ratio is not restrictive, about 20 to about 70 times are more 
preferably suitable about 100 times from about 5 times, and if fewer than 5 times, lightweight- 
ized effectiveness is inadequate. If larger than 100 times, the reinforcement of the molding 
object which hardens a lightweight-ized resin constituent and is acquired will fall, and in addition, 
contraction becomes large. 

[0007] Thermal-expansion nature microcapsule foam is more preferably added [ % of the 
weight / about 1 ] from about 0.5 % of the weight about 20% of the weight about 25% of the 
weight to a resin constituent. 

[0008] What is necessary is just to use the thermal-expansion nature microcapsule before 
foaming of the foam like **** as a thermal-expansion nature microcapsule in this invention. You 
may differ, even if the thermal-expansion nature microcapsule used together with the thermal- 
expansion nature microcapsule used as foam and this is the same. The softening temperature of 
the husks formation resin of a non-foamed thermal-expansion nature microcapsule is preferably 
higher than that of thermal-expansion nature microcapsule foam, and it is desirable to use the 
resin which foams at the temperature at the time of heat-treating a resin constituent, and does 
not contract at the temperature, or does not carry out small deer contraction. It is about 70 
times the expansion ratio of the thermal-expansion nature microcapsule which is not foamed 
[ which is blended ] of this from about 20 times more preferably about 100 times from about 5 
times. A foaming agent is [ about / boiling point ] usually, although it should select suitably with 
the class of lightweight-ized resin constituent, curing temperature, etc. -It is [ about ] more 
preferably about 100 degrees C from 20 degrees C. -It is 15 to about 70 degrees C liquefied 
organic compound. They are a hydrocarbon and halogenated hydrocarbon preferably. 
[0009] 100 micrometers of particle size of a thermal-expansion nature microcapsule are 5 to 30 
micrometers more preferably from about 2. 

[0010] although the rate which should be blended with the thermal-expansion nature 
microcapsule foam of a thermal-expansion nature microcapsule is based also on expansion ratio 
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— desirable — the latter 100 weight section — receiving — 25 weight sections from the former 
0.5 weight section — they are 20 weight sections from 1 weight section more preferably. 
[001 1] Contraction of the molding object of the lightweight-ized resin constituent obtained by 
blending thermal-expansion nature microcapsule foam etc. can be controlled by blending a 
thermal-expansion nature microcapsule and thermal-expansion nature microcapsule foam with 
resin. This is for compensating by expansion of the thermal-expansion nature microcapsule with 
which a contracted part which is deformed or crushed and the foam of a thermal-expansion 
nature microcapsule produces with the heat at the time of fabricating a resin constituent is 
blended with coincidence. 

[0012] this invention lightweight-ized resin constituent may blend the filler generally used for 
lightweight-ization further conventionally, for example, a pearlite, fly ash, milt balun, glass balun, 
phenol balun, a carbon balloon, an alumina bubble, a foaming styrene bead, etc. 
[0013] this invention lightweight-ized resin constituent may contain titanium oxide, the calcium 
carbonate as a magnesium-oxide bulking agent, talc, a glass fiber, an aramid fiber as a reinforcing 
agent that are white pigments further. 

[0014] The example of this invention lightweight-ized resin constituent has a lightweight molding 
object, a coating, a sealing material, putty, etc. 
[0015] 
[Example 1] 

The preparation component of a base coating A weight section polyvinyl chloride (notes 1) 
Heavy [ 100 ] CaC03 (notes 2) 100 elasticity CaC03 (notes 3) 50 plastici zers (notes 4) 1 20 
solvents (notes 5) Ten notes 1 : The softening temperature of 80 degrees C Notes 2 : The mean 
particle diameter of 2.2 micrometers (Sumitomo Chemical [ Co., Ltd. ] make: Sumi Ritt PCX) 
Notes 3:mean-particle-diameter notes [ of 0.3 micrometers (made in / chemistry company / 
Kami-shima : slight calcium carbonate) ] 4:phthalate~ester-plasticizer (New Japan Chemical 
[ Co., Ltd. ] make: SANSORIIZA DINP) notes 5: (Shiroishi calcium company make: (SB) 
HOWAITON) Mineral spirits (Nippon Oil Co., Ltd. make) 

The above-mentioned component was mixed by the grain mixer, and the base coating was 
adjusted. 

[0016] Comparison formula 1 component Weight section base coating 100 foam The 0.5 above- 
mentioned components were mixed by the grain mixer for 60 minutes by room temperature **, 
and the lightweight coating (coating specific gravity: 1.10) was prepared. Mean particle diameter 
used the thing of 90 micrometers and true specific gravity 0.020 by Matsumoto microsphere-F- 
80ED which already carried out thermal expansion as foam. After [ which shows this lightweight 
coating in Table 1 by the room temperature and 150kg/cm2 ] carrying out time amount 
pressurization, it applied to the griddle with a thickness of 7mm at 2mm of film thickness, 140- 
degree C oven performed printing for 30 minutes, and paint film specific gravity was measured. A 
result is shown in Table 1. 



[0017] 
[Table 1] 


InJEKattillKft} 
C 1 5 0 kg/cm 2 ) 


0 


3 0 


6 0 


9 0 


1 2 0 




1.10 


1.21 


1.22 


1.24 


1.26 



[0018] the thermal-expansion nature microcapsule 0.5 weight section which is not foamed in the 
coating 100.5 weight section obtained by the example formula 1 comparison formula 1 — adding 
— a grain mixer — a room temperature — it mixed for 60 minutes. The specific gravity of the 
obtained lightweight coating was 1.10. In addition, the blended thermal-expansion nature 
microcapsule is a thermal-expansion nature microcapsule 30 to 70 times the expansion ratio 
[ the mean particle diameter of 25 micrometers, and ] of this which microencapsulated the 
isopentane of 35 degrees C of boiling points by acrylic resin. Pressure treatment of this 
lightweight coating was carried out like the example of a comparison, and printing paint film 
specific gravity was measured. A result is shown in Table 2. 
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[0019] 
[Table 2] 


( 1 5 Okg/cm 2 ) 


0 


3 0 


6 0 


9 0 


1 2 0 




0.9 7 


1.08 


1.09 


1.10 


1,11 



[0020] 
[Example 2] 

^ffi¥p# ij xx^JUHB (ffi 6 ) 10 0 

WM(ffi7) 3 

IRi«ttv>f * n* ^jwa 8 ) 5 

a Foam (notes 9) Notes 6:Pori Wright TP-160:DIC company — make notes 7:organic peroxide 
system curing agent (Park Mill D-40 by Nippon Oil & Fats Co., Ltd.) notes 8:true-specific-gravity: 
— 1.0 mean-particle-diameter the notes of 25 micrometers — 9:Matsumoto microsphere-F- 
80ED above-mentioned each component was kneaded by the room temperature and the 
HOMODI spur during 1 minute (product made from the formation of a special opportunity), and 
the resin constituent was obtained (kneading object specific gravity: 0.77). Height of 3cm was 
filled up, with the 1 20-degree C oil bath, this resin constituent is shown in Table 3, and carried 
out time amount heat hardening to the test tube with a bore of 20mm, and the specific gravity of 
a hardened material was measured. A result is shown in Table 3. 



[0021] 
[Table 3] 


120°O Oi I Bath 


0 


3 0 


6 0 


9 0 


1 2 0 




0.7 7 


0. 8 1 


0.8 2 


0.8 2 


0.8 3 



[0022] the thermal-expansion nature microcapsule 3 weight section which is not foamed in the 
constituent 108 weight section obtained by the example formula 2 comparison formula 2 — 
adding — a HOMODI spur — a room temperature — it mixed for 1 minute. The specific gravity 
of the obtained resin constituent was 0.78. In addition, the blended thermal-expansion nature 
microcapsule is a thermal-expansion nature microcapsule 30 to 70 times the expansion ratio of 
this which microencapsulated the normal pentane of 38 degrees C of boiling points by acrylic 
resin. This resin constituent was stiffened like the comparison formula 2, and the specific gravity 
of a hardened material was measured. A result is shown in Table 4. 



[0023] 
[Table 4] 


120°C Oi I Bath 


0 


3 0 


6 0 


9 0 


1 2 0 




0.7 8 


0.6 8 


0.6 9 


0.6 9 


0.6 9 



[0024] 

[Effect of the Invention] According to this invention, a lightweight-ized resin constituent with 
little contraction can be obtained after heat-treatment. 



[Translation done.] 
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